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It is all very simple. Life evolves
in a rhythmical environment where
opportunities and challenges are
predictably sculpted by the solar
cycle and its seasonal modulation.
Therefore, any biological trait that
enables an organism to anticipate
solar time and thereby ‘tune-in’ to
its temporal environment will find
selective favour. Consequently,
evolution has been extremely
good to circadian clocks,
biological timekeepers that are
able to define cycles of
approximately (circa-) one day
(diem) and thereby anticipate
regular changes in the external
world.
Circadian clocks are widely
expressed, possibly ubiquitous,
across eukaryotic taxa and also
crop up in some prokaryotic
groups where their timing
influence incorporates the
expression of the entire genome.
In humans, the circadian system
has a pervasive influence on when
we do what we do. It maintains an
internal temporal order in which
our daily phase of waking
engagement with the world is
strictly segregated from the
sleeping phase of withdrawal,
growth and bodily repair. Interfere
with this ancient resonance and
there will be a heavy price to pay
— just ask any shift-worker, jet-
lagged traveller or Shuttle
astronaut if you haven’t
experienced it yourself.
So if it is so simple and
fundamental to our lives, why is
circadian biology still a minority
pursuit? First, in the biological
domain, potential followers may
have been put off by the tendency
of those in the field to list
phenomena and cloak them in
opaque, esoteric nomenclature,
rather than seeking to elucidate
underlying principles. Second, in
the clinic, the field has lacked
coherent proofs of principles that
would validate the
chronobiological approach to
diagnosis and therapy.
This is now all set to change.
With the remarkable advances
that have been made in recent
years in unravelling its molecular
genetic basis, the circadian clock
is no longer an over-formalised
black box, hemmed in by
impenetrable terminology and
refractory to analysis. It has
become a living, breathing,
pulsing cellular machinery in
which clock genes, RNA
transcripts and proteins drive
each other’s activity relentlessly
along the axis of time. Now
transmuted into a cellular
machine, it can be grafted onto
practically every other realm of
biology, breaking down former
barriers and opening out two-way
communication between
disciplines.
Biological clocks are therefore
good news, and it’s about time
people heard about them. It is
therefore an enormous pleasure to
read this beautifully written book
by Foster and Kreitzman. Not only
does it recapitulate with elegance
and narrative pace the best parts
of earlier ‘pre-genomic’ books
such as The Clocks That Time Us
by Martin Moore-Ede et al. and
Biological Clocks by John Brady,
it critically brings the story right up
to date by mapping the biology
onto molecules. In addition it
gives an impassioned case for the
value of circadian factors in
temporally optimised diagnosis
and therapy of major illnesses,
lamenting that this promise awaits
fulfilment.
The style and content of the book
enable it to offer something to
everyone. The attention of the non-
biologist will be held by the clarity of
the text sprinkled with useful
metaphors and analogies, as well as
sound-bites (sic) such as “working a
week of shifts is equivalent in health
terms to smoking a packet of
cigarettes”, and “the negative
impact of the clock on mental ability
at night is comparable to imbibing
the legal limit of alcohol”. These
aphorisms deserve to be true even
if they are not.
The authors are not afraid to
take short excursions away from
their principal theme into subject
areas as diverse as ethology,
behaviourism, vision, ornithology
and molecular biology. This serves
a double purpose. First and more
obviously, it primes the potentially
naïve Reader for future more
focussed discussion; but second,
it also serves to illustrate how
deeply embedded in natural
science thoughts about circadian
and seasonal timing actually are,
well predating the coining of the
term circadian by Halberg. Only
once, in the discussion of the
neuroanatomy of sleep-regulating
pathways, does the narrative
appear to suffer at the hands of
cumbersome content.
Reading this book as a
neurobiologist, one is reminded of
the many striking ‘firsts’ that
circadian studies might claim: the
work of Benzer and Konopka in
discovering a single gene
responsible for a complex
behaviour (the Drosophila period
gene); the discovery by Takahashi
and colleagues of the Clock gene
by forward genetics in the mouse,
a remarkable proof-of-principle for
the technique as well as a break-
through in clock biology; the
localisation by Reppert’s
laboratory of circadian behaviour
to individual suprachiasmatic
neurons (where else in
neurobiology are the properties of
the behaviour so readily translated
from the cell to the whole
organism and vice versa). Finally,
we have the very recent discovery
of an entirely new cellular and
biochemical mechanism of retinal
photoreception mediating
circadian synchronisation in
mammals — a theme close to
Foster’s heart and to which he has
contributed enormously. A
common feature of all of these
discoveries, right from Richter’s
early studies seeking to localise
the mammalian clock, are the
gainsayers grumbling off-stage
that ‘it will never work’. Foster and
Kreitzman are exemplary in their
restraint, resisting (almost) the
temptation to salute with double
digits!
Reading the book as a
circadian biologist, one of its
extra rewards is the personal
dimension and of historical
insights into who said what to
whom, when and what the
repercussions were. The defining
contributions of Colin Pittendrigh,
Jurgen Aschoff and Mike
Menaker feature as a recurrent
theme, whilst past tensions in
different camps of circadian
biology, and the experimental
approaches and results that
underpinned them are discussed
without bias and so provide a
positive lesson on how science
can proceed to everyone’s
ultimate advantage, even in the
face of dispute.
And so to the future — where
should circadian biology boldly
go? To Mars of course, at least in
an advisory capacity, where the
lengthened solar day of the red
planet will push the earth-adapted
clocks and the bodies they reside
in beyond their normal operating
limits. But this is not the real, the
final frontier. Circadian biology
has even bigger prizes to go for:
its integration into clinical
practice. The new findings that
the circadian clock gates the cell
cycle of mammalian tissues, and
that disruption of the circadian
programme in animals and
humans can accelerate tumour
progression are crying out “watch
this space”. Consolidation of the
two great oscillatory timing
systems of cells — the cell
division cycle and the circadian
cycle will be a landmark for
biomedicine. As noted by Foster
and Kreitzman, however, serious
obstacles remain in the way of
circadian medicine, not least in
simple ignorance and apathy
towards circadian factors within
most medical schools and ‘Big
Pharma’. In putting within this
book such an engaging case for
clocks at a level ideally pitched for
graduates and clinical students,
Rhythms of Life is well placed to
address this problem it highlights
so effectively — it will simply take
a little time, but we know all about
that by now.
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British researchers appear finally
to have solved a long-standing
mystery: whatever happened to
HMS Beagle made famous by
one of its passengers, Charles
Darwin.
Darwin said the voyage
between 1831 and 1836 was ‘the
most important event in my life’,
paving the way for his key work,
On the Origin of Species. Under
the command of Captain Robert
FitzRoy, Darwin first developed
his ideas about evolution.
Two years ago, the hunt for
the ship began in earnest when
the Beagle Ship Research Group
was set up by Robert Prescott of
the University of St Andrews and
Colin Pillinger of the Open
University. The group are now
convinced that they have at last
found the remains under more
than 5 metres of mud in the
marshes of the Thames estuary.
The Beagle was a ten-gun
brig, launched in 1820 from the
Woolwich Royal Dockyard. After
several years’ service, it was
refitted as a hydrographic survey
vessel and subsequently placed
under the command of FitzRoy.
For the latter part of its life, the
Beagle lived modestly as a
coastguard watch vessel in
Essex to combat gangs of
smugglers in the Southern
Coastguard District. By 1870, the
activities of the smugglers were
in decline and the number of
watch vessels was cut. The
Beagle was taken back by the
Admiralty and sold for £525, a
surprisingly low figure which
prompted one MP to subject the
First Lord of the Admiralty to
hostile questioning about the
squandering of state assets.
But the identity of the buyers
remained obscure. The sale
particulars referred to Messrs
Murray and Trainer. Prescott and
Pillinger were told that the land
alongside a site where the team
thought that the Beagle might be
buried was owned by a Mr
Rainer, which led them to
speculate that the sales
documents contained a typo.
And indeed, the team found a
reference to a Mr Thomas Rainer
and Mr Murray.
From the remote sensing
survey the team could see the
outline of a dock for the ship,
which is suggestive that there is
something substantial there,
most probably the bottom of the
Beagle. Archaeological surveys
have turned up fragments of
Victorian pottery which may have
come from the Beagle. Taken
together, the evidence points to
its last resting place being a
remote backwater deep in the
Essex marshes.
Beagle’s muddy end
Bottomed out: Researchers believe they have found the remains of HMS Beagle
in the Thames estuary, the boat made famous by its most distinguished passen-
ger, Charles Darwin. (Picture: Science Photo Library.)
